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(57) Abstract: A gas sensor capable of reversibly and continuously measuring the concentration of a catalyst poison gas such as 
CO without specially needing a recovering means such as a heater, and measuring a catalyst poison gas concentration without being 
affected by an H 2 0 concentration. The electrical circuit (15) of the gas sensor has an ac power supply (19) for applying an ac 
voltage to between both electrodes (3), (5), an ac voltmeter (21) for measuring an ac voltage (ac effective voltage V) between the 
both electrodes (3), (5), and an ac ammeter (23) for measuring a current (ac effective current I) running between the both electrodes 
(3), (5). An impedance is determined from an ac effective voltage V and an ac effective current I generated when an ac voltage is 
applied to the both electrodes (3), (5). Since this impedance corresponds to a catalyst poison gas concentration, a catalyst poison 
gas concentration can be determined from an impedance by using a map showing the relation between an impedance and a catalyst 
poison gas concentration. 

(57)®fa: £-*%$<DlB\QL¥&£ft\z&&t'tZ>Zktii< % iZ&tfy\zR^m&lfylzco&<DM1&mii*mm &m%. 

-e£. H2Q«flt»ie»*»itricM«»#xsi«*a3e-r*»x-b>*-c*«. #x*:/-»a>m*iHiHKi5) 
its map). (5)raicss35miE*9]*n-rsx35mas(i9)i:. mnmv* (5)iBa>sst*EE(««*»«Ev)saijg-r 



WO^04/068129 Al 1 ,11111. '1IH I;1J' II.LI I1J lll^^^l 1 1 1 ! .1 1' II 1 111111,1,1 1 11111 l.lllll ,11! llll 



W33M*i££cttrt Aichi (JP). m- (ISHIDA,Noboru) 
[JP/JP]; T 467-8525 gfiHl «SIrfi «&Eifti±fflT 
HS18# B*ft5*l«3M*S£ttrt Aichi (JP).* 
A gl£ (OSHIMA,Takafumi) [JP/JP]; t 467-8525 Sftl 

3&ftxt£ttl* Aichi (JP). 

(74) ttSX: SSt M (ADACHI,Tsutomu); t 460-0003 gfll 
;i/7F Aichi (JP). 



SL, SY, TJ, TM, TNT, TR, TT, TZ, UA, UG, US, UZ, VC, 
VN, YU, ZA, ZM, ZW. 

(84) Jg£ @ ARIPO (BW, GH, GM, KE, LS, 

MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), =y i/T& 
I* (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P V 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, 
FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, 
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 
GW, ML, MR, NE, SN, TD, TG). 



(81) t&^S (M 03 )i AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NI, NO, 
NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, 



(5)lzX3SmiI*9l»DL, *0)B5lz5e^-r4X3ttliabmffvtS35ll«im35li:^e>-f >fcf-*>X£#tt*o ZO-f 



•3) 



WO 2004/068129 ^Pbl7JP2003/016840 



temtt^mmmm.fe (pefo Dmnznx^Zo 



WO 2004/068129 




T/JP2003/0 16840 



2 



c^fF^m 1 ] 2001-099809 n&m (^2i» mi 

®) 

C^i**^ 2 3 »H 2 0 0 1 - 0 4 1 9 2 6 3 I, fg. 

5 2@) 

[sfriste&Zs mtzmmjcffii (D&ffi-eit, ±mistcmiz> hum 

&%o Z.(D^mt l/T\ t-^«ffl^fc|ilt¥IS^tUTU5^ 

&fc.s z\<D-m<tm.m-t>y-izt$\,\Ti*. mnmm\z}jftLftz>nmz2 
j: vm%.^mm.*<DH 2 omm&m<tisitmizi*: H 2 otf>#c^t££g(t 
s ic ^ y jg - ^" c <t ic et y colitis it # * c o gHbm& & ep 
20 c©at»Ti*. mm^m&mi tmmiz. 2z><Dnmm\zffin 



WO 2004/068129 



3 



T/JP2003/016840 



^ &m it ■? %> t o ? PpIh & & . 
# x -fc > & m fft -r * c (t -e & * . 

ch + ) ifiit zzfn h>fcmmt. mtzzfn b>fcmmizm^Tm. 

rmmRum 2 mm ts fines i mm^2m.mt(owi[z 

j£#>, *:<d<< >¥-#>xizm?^T&mfeiix*<DMmmii*mm 

#ggwrM** mmizt5i?%>fcmm<k%.jfc<DfflLmmfi*mm\z&%>m<k 
m 1 mmtm2mmtom\z^m&^mm-r^>z\t[z^z>xm^ 

[zm^^x. commm<DMi&mjfxmmzm7£.-tz>o ctwcjcy* or 



WO 2004/068129 




T/JP2003/016840 



*7fotz£\z£.v, h 2 ifticH,o %nizrf>\± >^$nr u£ o frtbs 

mmizvkm ysfzmz.it coil h 2 o t&jfc-?2>z\£-c. m.^t^m<o 

owm<te?T%m<izco<Dfiim&&z.iots:i.\o -o&v, Masucfci* 
2>7kmn<tE.i&oc ommiz£2>&itizmz5gmv>t>ft% common 

2 o;i^#4su:i*s c o (Dmn t^m^w-m^mizm^a 6 s 

10 (SItt<Dil^?lte:i/tl$?. 

m\*v>mtsi&nE.tfmmtoizBito£ftz>z\ t\z £ y . H 2 o#t ciii 



WO 2004/068129 



5 



T/JP2003/016840 



m%iz.&rz>wi2 mmt. ttrnx. mum, i m.mttS2nmt(Dffliz& 

'>ft<t5Ci^f^etl-5. £Z\Z>&. iti©iiS^i*^JS:< 

mic, t$ -in ^ if x iz @ 9- ^ ^ 2 nmo$&m\z&it %>7km^it&i&<DM 
mmfixmmiziz&mit&s m 1 et^$ 2m.mt<Dm\z^mm.K^w 

j£-r&. t<Dfz#>. H l o&nizn2m,M<Df&mTE&iz&&-fz>itisi>s 



WO 2004/068129 



6 



!T/JP2003/016840 



ii<!:i 2 <h (D relic , g!2m#lc*tLm 1 ®}M#i^m&<!: 

cii^mff^EPJn itu§©^ fiv-pmmm (.m2mmm) i:^p 

*£>0iJ;ttfC otfUK KICK ft UTIn^C O^S<(cffii^-e# 

(4) 11^314 O^Bflfiv ftT IE ESSE 1 2 0 0 m V JUTT&S 

i 2oomvj:^§o^tiict§<i:, m i mm±(D7Kmmm^ 

is < & y f ^ & #k ®mic^ffl^nxu-i>^ - ^>^M^<D^^^:?l 
^^d-r, t<Dit&. ^ > e * #3? ^ U & < & § c: £ lc J; y» /fc 
g14^^<b-T^o #X^>1*<DWX1£&e<ffc-r COSES 

(5) fj}3fcli5 (DfgEEtev ^Ph>$glt§^Ph>SIli, & 



WO 2004/068129 



7 



T/JP2003/016840 



®its:Mm& : £-?zwi 2 mmts zrnXs mw.m i m.mtm^2mmt 
com izmmm 2 monies* umum 1 mm&mntiLttez> £ ? (Claims 

10 -eti, &WLwm&&wnir* Wii mmtm2mmtm[zm2mm\zMvm 

flD) TIB (A) jCT^^nS C H z O (C<fc<5 hJ£/£#ME 

15 itSttTC 0#Jg/&-C£5o -T^:*?^, C O«rJ5/S$-t±-5(0(C + ^-e» 
&J:5£:ff5 1 m@<hlg2mM<!:©F^©ia^mJE^^(c-r^C<i:-C> 
(A) 5£lC*£oTCO#-:£tCjgl&T£, TV — F ti (HID <o 

m u tfi c o \z <*; * ft m <d & m * s i * z> z. t z m u ? & . 
fit, ^ i m.m tm 2 mm t <om \z^.^mE.^^\im-t ^> z. t\zjzfj . 
20 ^v- Fti (^2ti) ®mLmiz&if%7i<mmt%.jfo<DMimmfixm 

7>mm<Dm%.tfT'g%>o miz. ?n h>^mm\zm^ims.^mmiyx^ 

25 fli|lCH z O£iIft£i±&C<!;#T#3(E>-C\ 9 2 m*l<E> U TM 



WO 2004/068129 



8 



T/JP2003/016840 



C 0 + H 2 0-»C O z +H 2 • • • (A) 

(6) m-&m6<D5%wtt. -?u b>&&m?z>zfa h>ummt, & 

mmmfeMftizTmmzfn b>mmmiz&-r ^tt^Micstt^tt^ 
2mmj5i.zt&mnm£* &ffi%-> mrietft i mmt^mmmt 
omoMtiLmtfmmmttsiZ \zm^m i mmtm2mmt<Dmizm 
^2mm\znvmum 1 mmtrnm^Ltu^ \zm.mm.E:^mw-r 
10 §gngt t m&m i f mu£Wi2m.m£<Dfflizm7fcmE.*mMisT7k 
mxitzfu t*>&#> z>#-t&££*>iz. m^Wi i rn.mtwi2m.mt 
(Dmiz&T&mEi&mu oT^mm 1 mmtm 2 mmtomo* >\f.-# 

15 f<5o 

fit§. ^ox. mis it 3^3i 5 (D^Bfl tiwi^^^^^a-r^ <h £*>IZ, 

^T*£--£>iUc£;£fc.£, 7jc ffi ^ # fc: U fc m pt'^), ?gJt^<i!ll^S 
(7) fj|5fcJl7 (D^e^li, i!friBm2mc*#it&ie#Mm@<D^£3fE*a 

ii*. mmwi2mM&tfmm&mnMW-frtte?T[,\%zt*:ftmt 

25 



WO 2004/068129 



9 



T/JP2003/016840 



(8) Hingis commits mumi mmt^mmmtomo^mmm^. 

5 itm®.£jL±izi&%.-?z>z\£[z&v % gsi mmtwi2nm£<Dm<Dm,E:& 
mi m.m<DMi&izts\.\x* mz.i£co&±m (a) itic^^TR^-t?^ 

*§gWTte, 2 5 OmVJU±[C-rSC<!:T\ ^1lit^2 

20 3lCT#§. 

Viz. 7k(DMM i m®.VLT<DmftLm7g.m?L&1 0 0OniVJUT)T*&^C 

do) 1**35 1 oomwit, mriBJBi ««<fc3i2«ffi£©iwu:is3!E 
25 mJE^EP^n u^^s-c, mris^i m^<t^2m@<»:(7)p^{c^^mffi«:En 



WO 2004/068129 



10 



T/JP2003/016840 



^^j^u^txDT^^o ogy* mi ^mtm 2 mm tomizm^LME. 
§c<hic«fcy. mi mil (Ts-pmm) <Dmm\zts^x. ±ie (a) 

(11) SlsSm 1 ommit. miffimi lii:^21iiorilc0JJiO 

*&w<d£z>iz. §n nmtWi2mm£mizftitoT%>m}fcm.E.%:mm 

Mil X(DW.itmf±£A±{Z-f & Ct~Cs HI IKDillCfc^TMit^ 

(i 2) m&mi 2<D&wi*s m&mi nmtwi2nm£<Dm\zwiM 
$5iw-eii, m 1 m^^m 2mmt(Dmizmmir^m^tms.^: 4 o~o 

if! 1 m^©M^lcfcl>TMjii^^x^JS/SUMi«#**X(c<fc^^Bl)l*Ki 
& ® # £ i£ C 6 £: < "T 5 d £ ifi T # & o 

^IC, m i li<!:i2iI^O@[: 5 5 0 ra V JU±Oil^mEE^H1*n 

Ii£glt£c:<!:£:< , mm&< MUMX* (0iJx.fi C O H *) 

7K©^§Sm/±iUT<DmJE^:^(0iJx.(i 1 2 0 0 n V JUT) "Ccfe £ C 



WO 2004/068129 




T/JP2003/016840 



11 



(13) mmmi 3<Dmwu. mmwii nm£Wi2nm£<Dm\zm7fa 
(om<kmJEiu±'e a& ^ c t &<&m £ t % . 

# * ( m x it c o n * > <e> & m & m ^ f ^ c <t # t # & . 

(14) 4<D%WlZs mtZ^l^mS.(DTmmt)K 4 0 0mV 

LTLSt»5:^J:p (C 7k<£>fl£gtmJ±JUT<£>mffil3:J£ (0Ox.(* 1 2 00 
15 mVJUT)-e&&C£##?£ l/U, 

(1 5) ffifcJSI 5©iHlt mflBm 1 m^<i:m 2m^«!:©rBllcH]»q 

< mm±<D7kmmm&&vi£.<-f%>z£we%&<z>~e* -tie ca) 5£o>js 
ft, (cfc^TmJE€)ili^4i»nf ^ J: 9 icep^p u /tittle, 

25 (16) H3fcH1 6(O^Rflli, BuiBRS^m/7tE©fiI^e>, mUWLMfert 



WO 2004/068129 



12 



T/JP2003/016840 



sg 2 ms* tenuis 1 m#^smfe<h75:§mffi«:EP»nTs«i:, §n 1 mm± 
^<zm, mi m@<hm2m@«t(DK(c^n-5m5SEfii(Rs^m/7SE : 

(17) H««1 7 fiJEJH 1 «fflfc^WStiT^*MIK^» 

£ ft* EST * 3 C <h £4$^ <t f £ . 

*f&wi** M^^^J^ufetxDT^^o o^y, mriEM^ic<ky, c 

C 4t (C £ U * COt|{cJ:^^BIjl^fitI^:^S^^Bce)75:l^c^:5(CT# 

( 1 8) mmmi snam** mmm i mtitmas^^opaicM^: 
m2mmt<Dm<D^ >tr-y>*{*. M*ss;tfxiccfcy mi?** > tr 



WO 2004/068129 ^PbT/JP2003/016840 

13 



5 Uti'f >t-^>7Z 1 +Z 2*«383tT***f» 5 k H z fDgtf>i«jg 
S6ot t 0iJ^.(i^^jfi^lcfclt-5-f >tf-y>XZ 1 +Z 2 <£:i^;& 

i& ic & it & > t?-y>* z 2 tvmfrbs munii*omm.<Dfr[ztt 

10 i± ^ EP iP U IC ;il ^ U /c > If - ^ > ^ IC S ^* in T , H 2 O If [C £ <5 

SL^sm-r & mm ( h t o *giE) £ fr ? ^ t t>w * u i\ . 
15 sfe, J: u< 4£^}fi<aij-e;U^-r^-r v tf—t^>^ z 1 + z 

c<hfccfcy , z i +z 2 tz ztn^tKomm^. ^ifrgfl#£2fc#K 

Z 1 +Z 2 tf>H§&gB#£ Z 2(DH^g|553 s <DM<i:> ICZ 1 +Z 2 <0J^Hfe 

20 h^jbut* tn^n<D z momow-^m^^L^^w-iz^^j 4 yti- 
^-f > x % ^ tx^ J: y lE^tic, zi+z2<D^>e-^>x 

(19) n^ni 9<d^0^«v mumts:z>m}&.m.<D$i%Lmii.&mu v 



WO 2004/068129 ^PbT/JP2003/0 16840 

14 



its. 

mn^Epan ut$jj£U£: 200^ > tf-^vx-e&s c £%ftM£-f&o 

(2 1) |fr3fcJl2 1 OmWiZs mwd.¥k1S.Z>2'0<Dm : l tiL®L<D--fit(t 100 
00~100H z(Dr B ilC^Uv <b?—?J& 10 — 0. 05 H z(DF^lCfc§Ct^ 

15 wa^-rs. 

^fgWI*. ±i&<D Z 2 £ Z 1 +Z 2 £<fc#T££Jij&3&£0IJ 

^ufcfco-e&y , en e>o> Taut ufc^r >\z-?>x&m 

20 f^. cky^*u<i*. M^^2-p<D^}iSi^a>-^^5kH z-e&y. 
(22) w^3i2 2©if!iit fitris^ 1 mm tm 2 mm torn izmm 



WO 2004/068129 




T/JP2003/016840 



(2 4) fS2fcH2 4<£>fiHimv BtriES^ICfflUetlTUSM^Om^ 
0.1 Mg/cm 2 ~10mg/cm 2 r*-5C<!:«:!|#^t<i:-r^o 

#(C, Mt&O&fgtf 1 /ig/cm^ 1 mg/coi* <Dfgg|##?ilT& 0£ 

%>fci£>. mWAz s n ih^S'fb-r Hot, c: <z>gSS<£>&&$l£>^Jt let 

25 ( 2 5 ) fi^H2 5 0>%H(£« MIBM«*;tf*#» C O X 



WO 2004/068129 



16 



T/JP2003/016840 



n 1 1*. mmm i otf *t >if &*&iirbT^i-ifcBfliiiT& y , 

11121*. HJSfi?iJ2<0^7-feVtl-^?iS©TUT^t- ttWHT&U , 

^t^7 7t'^ y , 
^^-fb^^-r^^^-e^y . 

20 St^7 7TSy. 

ii^77^ y , 
77-c<&y, 

25 si 2i*. 111*00 6 <DB.7fam.mv p ^ussm^ i p<t©n§^^t^ 
77Tife y . 



WO 2004/068129 



17 



T/JP2003/016840 



01 31*. mmm 7 <Dm^mE.y s tm^LM^L \ p t<om%^^r^ 
77-c» y , 

0 1 4 (i, %K0! 8 (D^^mBE V s <hiS^m^ I p £<DMm%7K?# 

01 6Ali, Mfc&Jg&ifc^fiH^ii^tpyn ytmx&y . mi 6 
10 uBit -ew^^js^-e&y . 

01 8I£, ^^0iJ9(Z);fl!l^^;S!^<i:^Jg<!:O§l^^^-r^^7Tfey, 

0 2 0 1*. H@S0>] 1 0 <D&%iW.E.£mm£OM&&7K-?#5 7-C& l J , 
15 02 11*. HUGO 1 1 ©COlg^-f >\£-<?>X£(DMm$:^-?# 
77T*5, 

20 tUMJ 1 } 

a) £-r\ *njis#ij 1 <Dmm\z-D{.\Xs mi izm-3{,\xmwr2>o 
25 mi &jiX't>y-<D&¥-*fo<DmmmT'&%o 

mi iz^-rmiZs *mmm<DJi*-t>y-iz> ^©^n h >fcmm i 



WO 2004/068129 




T/JP2003/016840 



18 



fur, mii3^^2ii5ii, ^-n^ny-KSPi i* 
astern \*>mmm i £ uti*. j±i&fi^g}£T^ifc-!r3*>0>#m< * 

Naf i on1 1 7 §t (^fpS) 

10 mum 1 3 ikum 2 ti 5 £ una* $j;tt£ p t ikom^^ii^ 
p te^f $N a f i o n fem-?mmisfc ! b<D'e<bBk< . p t^p t 

5 <h*^IJ;£;tf*PHm<h£&ir£jfc#tf>ifn £?L 1 6S^2^?L1 7# 
^(te>tlTlN«5. £(DM£?L1 6, 1 7lt # * "C €T 3 I* t£ tfc U 

20 T^Tti^. MIC «tfcte#J:< lc# x<£i£ifc3iE8&j&$fl«£ 



WO 2004/068129 




T/JP2003/016840 



a, mmni nms&zfiWi2nm5<Dftm h>umm i t&n 
m) a, ftifn^i &&&7 x.zfim2 3zftik9 iz&vm®2tiTmt> 

ev) &mm?z&7famEift2 1 i^msi3, 5 p^ic^ti^sa 

\zmm[sizcow<DMmm#x&, mi mm s ^um 2 mm 5 otti^e 
15 ft<DMmizwm-f %o ^orcto, m&±<DH t *yn [>>iz&itzi±% 

cct, M^^^xa)i»*<!:mii«, mMfex^mmmt^-ffiizmis. 
&mzft%7&^v* hmi*temmiix<Dmm\z®iWTtz>o o^y, m& 

20 th 2 -5>2 h + + 2 e-j (D7kmm<tKifcizmm-f%> (mmms. 5m<D) 

a^wictt, ^afcmJEit 2 1 -ejii^ufc^ 1 m^3 2 its <tra 
25 ^^2ti5 tzmizftLnz&'AnnmTfc \ t*m^. tie (b) &.\z'& 

■dX4 >hf-y>* (Z) £3fc#<5c:<»:#T#&o 



WO 2004/068129 



20 



T/JP2003/016840 



«< > tf-y>^ Z = V/ I • • • (B) 

fit, cow > tr-^>*tt. M^s^xii^rc*r/SL/T^^©-c> 
zomiz. ^mmm-vits ±^urcmm<o^x^>-tjriz^[ f \Xs mm 

M$&m3fe I £frt>4>¥-&>*Z3t&, CO 4 > ¥ - & > 7.\zm-3 ^ 

15 Mm±iz®tmoTMf&istsi{,\frist>izi&z\zz\£frt>< ^mwomiz. m 
t5ci^<, ^m^\zRz>mmto\zMi%mtfx<Dmm<Dmj£tf'5sm-? 

20 CUSS^J 2 ] 

a) *H*£0Q 2 <DH| fifelC^UT, ^ 2 [CS^lNTUiB^-r^o ft, 

25 m 2 ic^-r#ic, ^ms^y mrfE^^^y 1 £PH£tc» 

h 3 i MA-r^raicm i mm 3 3 K^2li 



WO 2004/068129 




IT/JP2003/016840 



3 5 #T&&2tis mmm 33, 3 5 igi nftiks 7 2 

3 9 icJ: y ^sntus. •* UT, gs 1 3 3 S^2li 3 5 

^en-eny - hsp4 1 » 4 3 ^^uTmmieis&4 5 ic^^^n. mmm 

3 3 , 3 5 F^od-< > tf-y v;Ui£#Tt*3 J;? ic&oTO&o 

211 3 5 t&mm-fz&HA 7 e> ft t 03 m 1 3 7 

10 3 7lC<fcy, ^;l!l^/i^<i:(D^M^)ilDf$ftTU-5o 

St, nil fa mm mm 4 5 (ci*. Mm@3 3, 3 s^ic^mJE^EPAn 
*-*&3iMt*4 9 iti3 3, 3 smiz (gn m<i3 zmz + mt 

UT) m/7fc®EE£EP*ra-r<5iS;jftS;l§i5 1 MM 3 3 , 3 5 m<D&7fc 
MS. (^3SH^®EEV) £}I05£-r&£;JfeSJEfh 5 3 1113 3, 3 
15 5^(c^ftSm;7iE (teTfomShMTM. I ) £;fl!l£ir *ft3ft«»m 5 5 £#IE 

^xHz>-y*» M^xfiziBit^t, i2ti3 5 izmmuttc 

iff IE ft »J i <t P #JC X(DiJ&2l Sm<fc 

+ 2e-j <DE.m\z&m-rz>'(>if-?>x&u<t-tz>o <koT, mrtBsc 
25 (b) ^fflt\r, B5iE^5iE^sftmi±v £&%Ln®inm i t&*>. -otr 
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-O /S^tt \zmtlfc -n X -t > it t ■? 2> C t &T- £ Z> o 

mic *nmmT[*, m i mm 3 3 twi 2 mm 3 5 ^©111^ is 1 m 
4S3 3£ + ^* m 2 an 3 5 ofam^mEi^miM uti\s. c 
mcjcy , sic#< cdh 2 o v- Kmn-e&<5fg 2 miio&UMGi 

C HISS 01 3) 

a) s-r, *nmm3<Dmm.\z?\.\T, m3 izm^i\xm.m-r^o 

m3 izTjk-tmiz. *nmmo#x*.>-y-\t* mmnm®2 tmmiz. 
zfu h >mmm 7 1 &&a,-c\ mirj-t^^ic^ 1 7 3&ikip§ 2 mm 

7 5^MStl, M®*17 3, 7 5l£, m 1 7 9 &££ffi 2 *j#-ffc 

s 1 ic & y^$tiT^§. tit, §1 1 mm i 3 s^i2ii? 5 it. 
fftfny - ksp6 1 , 6 3 ^^uTmmieis&6 5 (cjgif^^n, iti 

7 3 , 7 5 IB^f > tr-y>^;IJI^^-e^^cl:p lc«:oTl^. 
iftlc, ^ffigtfiJTId:, iU^7 9©W, ItfriBflJSG!) 2 
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1 $^l/T> fg 1 3i^i2ll7 5 iftij CC ^ □ h> (H + ) 

HffiBmmins&6 5 ici*. iagm@7 3, 7 5miz&7fcnE.&wm 
■t&&%Lnifos 9 ffimn 73, 75 miz 1 mm 7 3 + 
ut) jfi3SEmffi^HJJn-r^ifi/^m^8 7 1117 3, 7 sno^sft 
ma (^^n^imsv) ^}i!i^-r^^^mjEit 9 1 t. sti7 3, 7 
5 mizmnzmffc (&7fcn®}n7fc \ x.zfiB.yfomm &mm-?%mmn9 
3 wEtsnti^. 

i mm 7 3 iciij^ufc7Kms^M^s^xi*v ^ 1 ti7 3 <tm 2 mm 

J17 1 $^L/T^21I7 5 flij'SjS^fctjSn&o 

fi£oT* CCDI^IC, m 1 m,m 7 3 <h!fS 2 m<l 7 5 <h <£> (DSg/lfcHS&m 

ev n§ 1 m*i7 3 <ti2ti7 5 ^or B i[c^n^^sfEH^im/jS 1 <t 
£jfu\, miiB3e (b) [c^ot, h>£}i^m-r/£:#><o-r >t:-y 

tizzy* com<DMt&mfi*mm&tfimirz>z.£tfT*i*%. 

tiU mJE#EPJKl£*U $1117 3±TMLyP h>fi^§7 1 £ 
^Uti2ii7 5 ^s&»tti£ftfc:7a h>(*. $2 m@ 7 5±T?S^ 

t ^> r^;ia ^ n * m mm tcss^-r <§> * 
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fe<Cit, ^Bli£M^^#*^ci6>?5:<"r^C<!:^T^'5o C tiled: 
ic C O © ;i J£ # Wt£T & £ o 

10 hic wi 1 mm7 3 <h^2ms7 5 <h(Dp B i(c^ti^m^^v m^n-tiL 
-e&so-e, mils (a) 5t<Djs^^J:ys^uTSc-rc:<h^T-^^o 

j e<0±, ffS1 M7 3 ^$2^17 5 <b:(^)^lC^n<5PS^m}7iEli. 519 

15 7kmmm&mit)%z.£*>T'%%o 

CUSS 00 4 } 

20 ^4 (s^x-fe>-y-(?5ft^^iBi<D©TM^-e^^o 

^Ph i o i , 1 «« 103, |2 li 105, j£ifc^?L 

107, $1 10 9, ?|2j^ft 111, }JflJ£g 113, £?l 1 

1 5, mmHI]E&1 1 6W&ffijLTl\& 0 

25 ^ic^njs^j-cii, m 1 mm i 0 3 sixsm 2 m 1 0 5 ican^x, m 
1 m 1 0 3 zwrn-tzmizm. 1 1 3 <*>^gpic #^m® 1 1 7 
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tu§. o£ u . inii» ^nh >mnm 1 o 1 ic&ut, 

m 2mm 1 o 5 titmmz % i2$^fti 1 i mizwcttbftfcfrw. 1 1 

$ izj&j&znx^z tx^Tfe y , u< i #p.sm^ 1 1 

Ifiit^flO^lU, <h UT1 flOxJim 1 mtl 1 0 3XS 

$2111 0 5^£#fiim@1 1 7 'v — !£&fl&/jNfl0iE£SftU, SiEUfeTk 

SB aj -r & j: z> iz -r *i & & ^ . 

Tv m 1 vis 1 o 3 tm2mm 1 o 5 tomizm^Lm.E.^mw-r^ tt 
biz. asHesi 2 1 icd;y v mi mmi o 3 t$2tii o 5 <s:©0 

(C^/75ESJE^H1»P SSaftSEEfM 2 3 ICT, ^1 MB 1 03^1121 
il 05 <fc<E>^(D3e3£ll8l®ff V£}|J1J£U* 1 2 5 \ZTs Wi 1 * 

11 03 tm 2 «g| 1 0 5 £<OF B 1lc3fc*l&352fci!8im/1fe I AtfttSMBaffiE 

w. iz x cio mm iuss i 1 6ici ^2iti o siiic^ut^^ii 

1 2 1 fflX(*«3MM 2 5 #|{ctg^^^3 U IP^^SSEmJE 

it, ;£HJS0i]-ei g 1 ti 1 0 3 t#iti 1 1 1 tomom 

fim V s ifis 0 0 m VJU±<D — (0UiLU£4 5 0 m V) £13. 

&«fc?(C, g!1 Ml 0 3 ^i2li1 0 5 (h^^lCEPira-r^il/TSESJE 
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jn*fi*nci*> m 1 <Dxg<h ut, * 1 mm 1 0 3 t^mmm int 
1 0 5 £<Dmizmftnfa&mbftz&?te+fttem7&nE:&wM 

tf> H# (c aft ti 5 m 3fc £ ;10 -r 3 o 

u . ^mmmvit. m 1 m@ 1 0 3 tmmnm 1 1 7 ^(OPsKom 
te^a*— j£££:<5«fc? ic m 1 m@ 1 0 3 tm 2 ®n 1 0 5 torn icep 

ck y v ^1 1 0 3 tm 2 m@ 1 0 5 <h(D^<D*g*i^±# u^ii^i* 
m b m m & m. %t m k * ep an -r & . 

15 ££f 2ffi*i1 0 5 <t(0r B 1(CBl*nUTv 7Kmx«^p b >£#>tr>^u 

3^amffi^En*puT, fin tii o 3 <bg2in 0 5 torn 

is 1 (Diimtm 2 <oin<»:^^s(cigy ii-rc <t (cd: y , ^skdi2#£ 
20 git-ric 1 7 &i<D7kmmm%:—'feizuf3i&£>* mii 0 

3 tm2 mm 1 0 5 <t 0 f^ <d > tr-^>x€>ii^u, c^-f^tr-^ 
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a ) *-r. ^njis^j 5 <Di^icoi\T, m s \zm-3 ^xmw? % . ft, 
^ph >mmm 1 3 1 , m 1 133,^2 135, *stft?^^sp 

5 1 37, 11 1 3 9 , m 2 3£&te 14 1, 14 3, mil 1 

4 5. SmiUS&1 4 6tf£<ij5tTU<5#, ^2li1 3 5 

^HtSMTte, mrlsmmiiiS& 1 4 6 lc«fcoT, ifi3Ssm;Ji 1 4 7 
ICTv if§ 1 W.U 1 3 3 2 m@ 1 3 5 £ <0 PbIU: IS /7£«E£EPiJn 

10 <t feic, ^man 4 8icctu, gsi mi 3 3^^2111 3 5 to 
miz^m&^mnu, summit 1 5 0 ict. m 1 mm 1 3 3 £ff§ 2 
®n 1 3 5 £<Dfflo&ifcm®}^K:v&n%. m^tt 1 5 3 i:t, m 1 
tii 3 3 ^^2tii 3 5 £<Dmiz7fcft2>&ffin®}m.7fo i &m%.?% 0 
jgic c<£>mmms& 1 4 6 ic it, m, 2 m@ 1 3 5 ncwi/t* 1 ms 

15 1 3 3#j (Assim xt&msiEMi 4 7m ism=f-) iz&mttwvwx. 

Z>tcisb\z. Wil 1 4 9 ^r^X.-gxtch'folC, $2ti1 

3 5 a>j (e^mi® 1 4 7 + icfctu-cmafeit- 1 5 3 m (cm=F) x 

\*&7fcnM 1 4 8flU] (DS^) ic&if^tTj y ffx&£:i6lc, £I2*-ry 
^-^SR* 1 5 1 £ H £ o 
20 fit, ^HtfcffilTM*, |1tSl 3 3t#itil:-lfe§i2li 
1 3 5 <k<DM<DM*V s #>\ ffl *. (£ 4 0 0 m V 1U±<£ — £<g (MX l£ 

4 5 o m v) (hfe^d:^ iCv m 1 mm i 3 3 tmmm 1 3 5 <k©iHiic 
bub we 

25 • us 1 y^v^fst^?- 1 4 9 <d Am^izmm^fc^mx, m 1 m 
1 3 3 tm 2 it 1 3 5 £ (DFejcDfln&M ( v s ) zmm? 
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*<< y^>#m=F 1 5 i &ci%=?izmwiis. 9c\zmm[srcm i mm i 3 

3 ^2111 3 5 <h(^f B 1(Dm&^^-^(ii (0iJ;t(£4 5 OmV) tU 
3 <fc? Id, 211 S@ 1 3 3 <fcH 2 1 3 5 <t05F^JCil^Emi±^En»P"r 
5 -So 

9z<DW.7fcmE.&%i 1 1 3 3 twi 2mm i 3 5 to^icEM u&#e>, 

|1 33 ^^2fi 1 3 5 £ tf) ISJ -f Vfcf-^>X£;IU5£-r&o 
10 • -tUT. S! 1 II 1 3 3 <h£i 2 M 1 3 5£<D^ 

>xa>e>, c.oa*««>js*«its^^©»**»w-r*iii:*<-c**. 
(usatfij i ) 

*SUB0O 1 -C14* WISH 1 ic^-r^JSffl 1 (O^^-feVtf-^ffl^T* C 

20 o-aj^jia^^tro^o 

m^WlC 14, -f >e-^>^7t7>f If (S0LARTR0N SI SI 1 260 I 
IMPEDANCE / GAIN-PHASE ANALYZER) € ffl 1* T , TEftftO *> <t "*M 

25 C O=0^2-*5-H0-»20-*50-H 00-*50-»20-H0-»5-* 

2-»0ppm 
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• ^<Dtiz11Xmj& : H 2 =35%, C0 2 =15X, H z O=25%, ^SPN 2 

m%) 

• tfXt&m : 80TC 

• J5*%LM : 1 OL/m i n 

5 • % 1 fiOiiUli : Pt S&rt-Ttf M^S^:15Atg/ 
cm 2 

• fi 2mn<z>mtiJ§!ii& : pt fi^^-7tt>M^ mmmm is^g/ 

cm 2 

10 m 1 m2*«ra©»j£ 

• iimmJE : 0 mV 

• ^SitmS : 1 5 OmV (It&jfii) 

• 3H£ja»£t : 1 H z 

i£fi*j ic c o mmo m *im-e& & c <t • 

20 OSJ^;I^€r^To^o 

R^lftlCte, iff le-f > tf - ^ > X T ^ ^ If ffl T , TiE^fKDfc 

• #XsifiJ& : C O = 0-*2-»5-*1 0-»20-»50-»1 00->50->20->1 0-»5-+ 
25 2->0ppm 

• ^tfMtil : H,= 35%, CO,= 15%, H 2 0 = 25%, 5£nP N 2 (ft 
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m%) 

■ # XSJg : 80°C 

• #XSftS : 1 OL/mi n 

• % 1 mmommmm pt m&x-#>i&m mm®m : im g /cm 

• m 2m^©mglM^ : Pt fek&^Jg : 1 5 m g/ 
cm 2 

us 1 mm* gs2a&n<DK£ 

• m^LME: : 7 0 0 mV 

• ^jffimJE : 1 5 OmV (H^jfit) 

• ft£H»£k : 1 H z 

^otiam&m 7 ic^-To s 7 a> e> we. ic, -bv-y-w^ (-r>tr 

(Hi*0iJ3) 

tit. co = oppm amo^r > tr-y >x£ o icut> ( c o = i 

00ppm(0H^a)'f>hf-y>^^6CO = 0ppm(DBtO-f>'tr-y>^ 
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• #Xffe&J& : C O=0->1 00-»0ppm 

• *<DmXZ.m.!£ : H 2 =35%, C0 2 =15%, H 2 0 = 25%, glSP N 2 (ft 

m%) 

• #7.;SJg : 80TC 

• #X3fcS : lOL/rai n 

• ss i i@(oiimii : pt i§.ni3--#>Mm mmrnm :ug/c 

m 2 

• m 2 ii<Diijiii : pt m.w*-7$>Mt& Mumm : is^g/ 

cm 2 

• H9iEmS : 0, 400, 700, 1 000, 1 200m V (HJS0IJ) , -1 00, 1 500 

• ^SSmffi : 1 5 OmV (HSftfi) 

• ilJl^Jljft^ : 1 H z 

y yxcDtt^^io fctotSi y , c o# o ppm e> 1 ooppmic^ftu 
rct&<Di&&ft^&7HUTi\z>o ft* - i oomvtii, ii nmm& 

co©M^cyic<<^o) t cc:iiceit§. c © c t <t u > 1 

nmtm2 mmt<Dm\z(tm^LmE.^^iim b&i^comv), pits 
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|C j£B HI "3" •?> o 
10 (H&0IJ4) 

15 «aue*fr> 

• #*?flj£ : C 0 = 1 000, 5000, 1 0000, 1 5000, 20000ppm 

• ^<Dik^7,m.HSi : H 2 = 35%, CO z =15», H z O=25%, N 2 (f* 

»%) 

• #XSJt : 80°C 

20 • # X5?itM : 1 OL/mi n 

• ^ 1 mU(OW.UMm. : Pt-Au JS^^3-^>M^ tfeSg^^ : 1 mg/c 



• 2 ®#tf>lUIM$& : Pt — # VMJ® MJ&SJS : 1 mg/cm 
25 $1iI$2tIfS<DgS[£ 

• mmms. i o omv 



2 
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• SSaftmJE : 1 5 0 m V (H^lfli) 

• : 1 Hz 

•£<d$§jh£ih 9 ic^^-, i9<ty, -fe>-tf-tb:*ia*coitjg<z>^<ticj£ 

• :CO = 1000-»5000-»10000-*1 5000-^20000-^1 500 0-H 
0000-»5000-»1000ppni 

15 • ^O'foliTsffi.fo : H 2 = 35%, CO ? =15L H z O = 25%, g|g&N 2 

»%) 

• #*SJ£ : 80°C 

• XXTfom : lOL/min 

• m 1 m@<Dm@MI^ : Pt-Au iB.Fftl-rt>f&M $&f&®& : 1 mg/c 

20 ni 2 

• M 2 884>tt&ttflK : Pt M^^^ : 1 nig/cm* 

<>f > M-vy^T-y? 4 tf > 

• ila&flffi : 7 0 0 m V 

25 • £2SmJE : 1 5 OraV (H^lfil) 

• mmmmm ihz 
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• ^-^D-V^U >#mm 5sec 

^•<D*sm^ii i o ic^To si o<fcy, -fevitaj^^c ommvmt 

CC-cmi ««IClfH\fc*ffiM»l** P t <hAu*fiSJ:bTf 1 : 1 £ 
(US* 00 6) 

io **B0!6T(** iriEia 3 [Z7jk?ni&m 3 <o*^t>^fflut t c 
o mm & m j£-e # s H5smi±^^fii £ fig is u tc , 

gftmjE (v P ) -^oRiicpimsnicdiEn^cdk (1 p) *a 

15 <an*ft> 

• #*3fiJ?!t : CO = 0 , 20000ppm 

• ■Z<DttLJiXm.J& : H 2 =35SL C0 2 =15L H 2 0 = 25X, g|g&N 2 (& 

• ^XSI : 80°C 

20 • Jf*9tfi : 10L/min 

■ EPAPM/E Vp:0~1000mV(100mV/min sweep 03 in) 

• ^ 1 li(Dfiiil : Pt-Au 7K>ftll8l M^^Jg : 1 mg/c 

■ m2mm(ommmm : pt M&gjg : i m g /cm 2 
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MM^^s C O = 0 ppm (DRtlCte, V p =100mV^e>m^fiI(lp) li 
— £(PKf^mSfc) £.13. ^TU C O=20000ppm OtiflZl*. mafefSfl* 

i&< (Rg^m^Eiciije>-r)v co<D®S£sitTU£c<>:a**>#£o u 

L» V 400raVm±(O^l^|c:fcUTm^fi(i±#UI*D«). Vp 
5 =550mV JU±(D^l^T?li, C O = 20000ppra ^^B#"e RB^mSfelCTS: 

^oTv c©n^^ mi i [ZTjk-rmiz. m^miE^ 4oomvju± 

10 MIC 11 2 ic^-r$llc, itaHmJE^ 550m V Ja±lcl§:5£-r 3 d 

mflE(A)iC[c:^oTC O l£±TJKJST£ £ £:«k C O <D&m&&tf 2> z\ 

(Hi* 01 7) 

mmnzi*. TmmftizTs &m&mtm i mmtmiz^.o^>m&.m 
(vs) &t=*L£:#e>* mi m,m£m2<mm£:mizmnir%m%in 
iee(vp) ^^<b$i±fc^(c, m 1 mmtm 2mmt<Dmiz^n^>m^. 
20 tt^E (i p) %m%.i>fco ft* cc-ei^s ^5^m/±(*EPAn u&^oyto 
<mm.m<*> 

• : CO= 0 , 20000ppra 

• J £<DftL#7.m.!$. : H 2 = 35%, C0 2 = 15J!, H z O = 25%, $£gfl N 2 

25 • tf* : &m : 80°C 

• : 10L/min 
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• WtMWEE Vp:0~1000mV(100mV/min sweep EPAP) 

• m 1 mmcommMm : pt-Au iB.nti-^>mm mm&b. : i mg/c 

• m 2mmom.mMm pt s^-th M^sjg: i mg/cm* 

5 HfIiB;l!l^^m«rgl 1 3Sl^i1 4 (C^-fo ii^S, C O = 0 ppra <D 

B#ic(i, v s = 1 o omv^em^fiidpXi-^cps^m^) ^oto 
c o = 2ooooppm on\z[i.. msfefiaMs < (psf^ssstcpj e> -r) » 

L^U> V s = 2 5 OmVJU±(DMit ( C O €r^4fc-C# : H 1 

10 3#m) t» waste (*±#u*&«>* v s = 4 o omv&±<omm mm 

£gl*-f (C^UTifflJE-e^&IIJiic : 0 1 4 #83) "CI*. C 0 = 20000 
ppm £fc#HfT*>, PS^m^lC&oTUSCt^fr^&o 
^oT, C<D$li£0iJ^e>, SfiEV s % 2 5 0n»VJU±lC-r«5C£ 

MIC 0 1 4 |C^tJ;9 IC. WLJZMKV s£4 0 0 m V JU± lCi££-f 

sett, gtriE(A)^ic^oT coiiit cooii 
20 (H^#J8) 
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m? &&7fc i mEi<Dm i Mi&&, ^tzzmfom. (tiscdoi hzluxd 

5 kHz) (C^^UTv ttl^n<D-( >¥-&>X%m7£U1to 

5 • tfXifclJ^ : C 0 = 1 000, 5000, 1 0000, 1 5000, 20000ppm 

• ^(DfliKDjtf : H 2 =35%, C0 2 =15%, H z O = 15, 20, 
25, 30, 35 %, $£gBN 2 

• # *SJt : 80t 

• # XaftM : lOL/mi n 

10 • il 1 llOliii : Pt-Au mmj]-<\>>WiM MU&B. : I mg/c 

• ^ 2 m^i^m^M^ : pt mnti-#>Mi& mmmm 1 mg/cm* 
<(D > tr-y v*;r^-rif» 

15 • lS0SEttE : 7 0 0 m V 

• ^3SEmffi : 1 5 Om V (H^jfil) 

• : 1 H z 

mmmm$£gk&m 1 5ic^-r 0 mi 5^e>, #H 2 o;ijgicfciNT-r 
>tr-^>x (tottvitiii^) (AcoiSjgiz^DT^'fb-r-so-e, 

20 #H 2 0;m^(CfetNTC 0«ft3U£# nTtJgTaS C<fc#S#J&>£o 

U^L, miC1 H z(Df-^©^TIi» H 2 0;®^lCd:oT-42>-y-ai 

>esii(Drtep-f >tr-y>^ (^1 ««^»2«8iiiii©w >t?-^> 

25 *) £;ai3£Ufc. 

<(2)^>e-y>^7^-^-rif> 
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m 1 mm. m2mmm<omm 

• iSSSmff : 7 0 0 m V 

• 3£/7SEHEE : 1 5 0 m V (H^ifit) 

■ mmmfom. :5kHz 
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can 3 



COJ8S 
[ppm] 


l%1 




5 kHzBf <A 


1 HzB#<D-fVk*-^yx<h 




1 5 


3 8. 9 0 


15. 80 


2 3. 1 O 




2 0 


3 3 . 8 0 


10. 80 


/so r\ n 

2 3.00 


1000 


2 5 


3 1. 2 6 


8.18 


2 o . 0 o 




3 0 


2 9. 7 3 


6. 6 3 


2 3. 10 




3 5 


2 9. 14 


5. 4 2 


2 3. 72 




1 5 


4 7. 8 4 


15.81 


3 2. 02 




2 0 


4 2. 7 2 


10. 7 6 


3 1. 9 6 


5000 


2 5 


4 0. 11 


8. 1 2 


3 1. 9 9 




3 0 


3 8. 5 8 


6 . 5 3 


3 2. 05 


3 5 


3 7. 88 


5. 3 4 


3 2. 54 


10000 


1 5 


5 1. 2 0 


15. 88 


3 5.33 


2 0 


4 5. 7-3-- 


10. 74 


3 5.00 


2 5 


4 3. 03 


8 . 0 6 


3 4. y ( 


3 0 


4 1. 6 3 


6 . 4 7 


3 5.1b 


3 5 


4 0. 5 1 


5. 2 8 


3 5. 24 


1 cnnn 
1 oOUU 


1 5 


5 2. 6 6 


15. 93 


3 6. 73 


2 0 


4 47. 4 7 


10.73 


3 6. 74 




A A A 1 




3 6. 38 


3 0 


4 2. 4 2 


6. 4 2 


3 6. 0 0 


3 5 


4 1.85 


5. 2 3 


3 6.62 


20000 


1 5 


5 3. 7 7 


16.00 


3 7. 7 7 


2 0 


4 8.18 


10.73 


3 7. 4 6 


2 5 


4 5.09 


8.0 0 


3 7. 0 9 


3 0 


4 3.57 


6.3 2 


3 7.25 


3 5 


4 2. 4 9 


5. 1 9 


3 7.30 



(z IHl ) (Dfr&m^x commmm.&'nz>m'£\zu. 
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mmtomo* >tr-y>* (z 1Hl ) tskH z Tim^ufc^n h> 

fcmm<Dto$M >\±-#>7. (Z 5kHl ) t^iAZIt CO^JglCttifc 
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IC ts. i X I* «S c £ ifift 3 . 
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FIG.7 
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